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1.2 Methodology for spectral characteristics evaluation
The sources of knowledge uncertainty as listed in Table 1.2 shall be evaluated by
testing and/or analysis, and Table 1.2 shall be filled out.

Table 1.2 Uncertainty in the Prelaunch Knowledge of Center Wavelength of Operating Bands

(Band No.: )

Uncertainty/um (30)

Sources of uncertainty

Budget -

Design”

Method of testing, analy-
sis, and evaluation

1. Spectral transmissivity of
band pass filter

e LA E E Y LR R R X R

Source

imeswwesresccansacsweneee

E Air-to-vacuum shift

------------

------------

RSS of sources

----------------------------

2. Spectral responsivity of de-
tector elements

b esucsssvane PR R I I Y PR P R R R R

1

T

! Measurement
1

E Nonuniformity

L LR

R L L R

b e cccm e m-

............

P L R I

----------------------------

3. Specfral reflectivity/transmis-
sivity of dichroic mirror

-------------------------------------

]
Source . Measurement
]

same as the measurement
uncertainty

e L T R N X L I

4. Spectral transmissivity and
reflectivity of optical systenm

R T T T L R E R T R RN R R R

— e - m - ---

TR RN

sagme as the measurement
uncertainty

Source .r ------------------------
' Nonuniformity

L L T

------------

------------

----------------------------

Total (RSS)

LM

* Present design status

a4 o]

L

T

au

&l

]
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2 Offset

2.1 Requirement for. knowledge of offset
The instrument offset shall be determined at any instance of the life within the

accuracies listed below for the individual gain setting.

Table 2.1 Requirement for knowledge of offset

Il il &l 4/

] L

il e

Band Knowledge (3o)
No. . '

High Gain | Normal gain | Low gain-1 Low gain-2
1 +4 DN +2 DN 2 DN
2 +4 DN +2 DN +2 DN N/A
3N x4 DN +2 DN 2 DN
3B +4 DN 2 DN 2 DN
4 +4 DN +2 DN +2 DN +2 DN
5 +4 DN +2 DN +2 DN +2 DN
6 +4 DN +2 DN +2 DN +2 DN
7 +4 DN +2 DN +2 DN +2 DN
8 4 DN +2 DN +2 DN +2 DN
3 +4 DN +2 DN £2 DN ~£2 DN
10 + 6 DN*
11 . + 7D
12 N/A + 8 DN° N/A N/A
13 +11 DN*
14 +12 DN°

* Offset iik})os{jl:edge related to orgxﬁls-f instrument temperature variation is specitied in 2.1.
Offset knowledge related to onboard blackbody is specified as knowledge of temperature

scale in 4.2.

g i
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3 Nonlinesrity

The nonlinearity of input-to-output relation, NL, is defined as the ratio of the
deviation of the input-to-output curve from the line connecting the output for the high
level input and the offset to the response for the high level input as referred to in the
ASTER Instrument Specification.

3.1 Requirement for knowledge of nonlinearity

Table 3.1 Requirement for knowledge of VNIR!gnd SWIR nonlinearity, NL

Band No. | NL knowledge (30)
1 X1 %
2 +1 %
3N +1 %
3B 1 %

4 1%
5 1 %
6 1%
7 1%
8 1%
9 +1 %

Table 3.2 Requirement for knowledge of TIR nonlinearity, NL

Band No. | NL knowledge (30)

10 1 %
11 1 %
12 1%
13 1%
14 1 %
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Table 4.1 Analysis of uncertainty in the responsivity determination of VNIR and SWIR

Phase

Source of uncertainty

Uncertainty /% (30)

Budget

Desien

Comments

Prelaunch

Fixed-point blackbody

Variable temperatufe
blackbody

P L L LT R R L R
P L L L T L R ]
PO L R R R R R R

Photomonitor output
peasurement

Air-to-vacuum shift of center
wavelength

-------------

-------------

-------------

e e m e - ---d

-------------

-------------

--------------------

Subtotal (RSS)

Postlaunch

Temperature of photomonitor

P . A R R R R

(Nonuniform contamination of
radiometer aperture optics)

--------------

.............

--------------------

--------------------

Subtotal (RSS)

Total (RSS)
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8 Stray Light Characteristics

8.1 Requirement for stray light characteristics and its knowledge

Rediometer response may change for radisnt sources with different sizes even if the
radiance is exactly same due to stray light effect of radiometers. The stray light
characteristics is defined by the relative response difference of radiometer when
observing the earth disk and the standard radiation source (integrating sphere for YNIR
and SHIR, end standard blackbody for TIR) which is required to be less than the required

values listed in the following table.

Table 8.1 Requirement for stray lisht characteristics

Operating band *Stray light
- characteristics
VNIR 2%
S¥IR 2%
TIR s

The stray light'charécteristiés shall be determined with the knowledge as listed in
the following table.

Table 8.2 Requirement for knowledge of stray light characteristics

Operating band Knowledge of stray
light characteristics

YNIR 1%

SHIR 1%

TIR ' 0.5%




UNCERTAINTY OF
RESPONSIVITY =

— PREFLIGHT
CALIBRATION

— IN-FLIGHT-
CHANGE

ERROR BUDGET FOR VNIR & SWIR

RESPONSIVITY CALIBRATION

CAVITY EMISSIVITY
— PRIMARY STANDARDS
(FIXED-PDINT BLACKBODY) TEMPERATURE

YAVELENGTH

— RADIANCE COMPARISON —[ , o
COMPARISON NEASURENENT

—— CAVITY ENISSIVITY
— TRANSFER STANDARDS —
(YARIABLE TEKPERATURE '~ TEWPERATURE

BLACKBODY)
— WAYELENGTH
-— RADIANCE COMPARISON - -
~— COMPARISON MEASUREMENT

, 7 — LAXP RADIANCE
— WORKING STANDARDS
(INTEGRATING SPHERE) '~ REFLECTANCE

— BASE TEWKPERATURE CHANGE

— LAMP AND CALIBRATION —
OPTICS (A/B) ~ OPTICS TRANSHITTANCE

L PHOTOMDNITOR 1 (A/B) —— TENPERATORE CHANGE

— PHOTOMONITOR II(A/B) — TEKPERATURE CHANGE
(IF ANY)

DETECTOR TEWPERATURE
L STABILITY OF —[
RESPONSIVITY ELECTRONICS TEMPERATURE

TEKPERATURE CHANGE
TEMPERATURE CHANGE

— LAUNCH YIBRATION

— LAMP RADIANCE (A/B) —f— GRAVITY SHIFT

b— DEGRADATKON

L WAVELENGTH DIFFERENCE

— CONTAMINATION

— TRANSMITTANCE OF w~t— DEGRADATION
CALIBRATION OPTICS
(A/B) ™= WAYELENGTH DIFFERENCE

— BLOCKING BY CALIBRATION
— NONUNIFORM CONTAMI- - OPTICS ITSELF
NATION OYER APERTURE

— DETECTOR TENPERATURE

— STABILITY OF —
. RESPONSIVITY “— ELECTRONICS TEMPERATURE

— PHOTOMONITOR I (A/B) —[
DEGRADATION ——[
— PHOTOMONITOR I (A/B)
(IF ANY) L— DEGRADATION —E

(A/B)  '— OUTGAS & PLUME DISTRIBUTION

TONIZING RADIATION
CONTAMINATION
TONTZING RADIATIOR

CONTANINATION

fal,
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8 Stray Light Cheracteristics

" 8.1 Requirement for stray light charactefistfdgiand its knowledge

Rediometer response may change for radiant sources with different sizes even if the

{;radiggpe is exactly seme due to stray light effect of radiometers. The stray light
characteristics is defined by the relative response difference of radiometer when

observing the earth disk and the standard radiation source (integrating sphere for YNIR
and SWIR, and standard blackbody for TIR) which is required to be less than the required

ii values listed in the following table.

" Table 8.1 Requirement for stray light characteristics

Operating band *Stray light
characteristics
VNIR 2%
SWIR 2%
TIR Rt

The stray light'charﬁcteristics shall be determined'with the knowledge as listed in
the following table. '

Table 8.2 Requirement for knowledge of stray light characteristics

Operating band Knowledge of stray
light characteristics

VNIR 1%
SHIR 1%
TIR v 0.5%

ORIGINAL PAGE IS
Of POOR QUALITY



UNCERTAINTY OF
RESPONSIVITY —

— PREFLIGHT
CALIBRATION

— IN-FLIGHT -
CHANGE

ERROR BUDGET FOR VNIR & SWIR

RESPONSIVITY

— PRIMARY STANDARDS

— TRANSFER STANDARDS —
(VARIABLE TEMPERATURE
BLACKBODY)

| RADIANCE COMPARISON —

— WORKING STANDARDS  —
(INTEGRATING SPHERE)

— LAKP AND CALIBRATION —

— RADIANCE COMPARISON -—[:

CALIBRATION

{ CAVITY EMISSIVITY
(FIXED-POINT BLACKBODY) TEMPERATURE

TAVELENGTH

COMPARISON NEASURENENT
— CAYITY EMISSIVITY

— TENPERATURE

— WAVELENGTH

~— COMPARISON MEASUREKENT
— LAMP RADIANCE - - -
= REFLECTANCE

— BASE TEMPERATURE CHANGE

OPTICS (A/B)

(IF ANY)

— STABILITY OF
_RESPONSIVITY

— PHOTOMONITOR I (A/B) —

— PHOTOMONITOR II(A/B) —
(IF ANY)

L~ LAMP RADIANCE (A/B) —

—— TRANSKITTANCE OF -
CALIBRATION OPTICS
(/8)

— NONUNIFORN CONTAMI- —
NATION OYER APERTURE
(A/8)

— OPTICS TRANSKITTANCE

— PHOTOMONITOR I (A/B) — TEMPERATURE CHANGE

— PHOTOMONITOR IT(A/B) —— TEMPERATURE CHANGE

r— DETECTOR TEWPERATURE
“— ELECTRONICS TEKPERATURE

— TEMPERATURE CHANCE

— TONIZING RADIATION
— DEGRADATION
— CONTAKINATION
r— TEMPERATURE CHANGE
— JONIZING RADIATIONR

L DEGRADATION |
L CONTANINATION
— LAUNCH VIBRATION

| GRAVITY SHIFT

| DEGRADATION

L WAVELENGTH DIFFERENCE

— CONTAKINATION

L DEGRADATION

L WAVELENGTH DIFFERENCE

— BLOCKING BY CALIBRATION
OPTICS ITSELF

— OUTGAS & PLUNE DISTRIBUTION

r— DETECTOR TEMPERATURE

“— STABILITY OF
. RESPONSIVITY

— ELECTRONICS TEMPERATURE
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